Abstract. We establish, for a family of standard modules over simply laced quantum affine algebras, a q, t-character formula, first conjectured by Nakajima. It relates, on one hand, the structure of the -weight spaces of those standard modules regarded as modules over the Heisenberg subalgebra and, on the other hand, the t-dependence of their q, t-characters, as originally defined in terms of the Poincaré polynomials of certain Lagrangian quiver varieties of the corresponding simply laced type. Our proof is essentially geometric and generalizes to arbitrary simply laced types earlier representation theoretical results for standard Uq( sl 2 )-modules.
Introduction
Let g be a simple finite dimensional Lie algebra and g be the corresponding (untwisted) affine Kač-Moody algebra. Viewing U q ( g) as the quantum affinization of U q (g) provides a triangular decomposition (U − q ( g), U 0 q ( g), U + q ( g)) with respect to which every finite dimensional U q ( g)-modules of type 1 turns out to be highest weight in a generalized sense, allowing one to classify all the finite dimensional simple U q ( g)-module of type 1 in terms of their so-called highest -weights [CP91], [CP] . The latter are encoded in a rank(g)-tuple of monic polynomials P ∈ C[X] rank(g) 1 referred to as Drinfel'd polynomials. Indeed, every finite dimensional type 1 U q ( g)-module admits a direct decomposition into finite dimensional -weight spaces whose associated -weights and dimensions are fully encoded in a generalization to the quantum affine context of the classical Lie theoretical characters known as q-characters [FR98] -see also [Kni95] . An algorithm due to Frenkel and Mukhin computes these q-characters for minuscule U q ( g)-modules, that is for any module with a single -dominant -weight [FM01] . In contrast with what the classical representation theory of Lie algebras might suggest, quantum affine algebras admit many minuscule modules beyond their fundamental modules and, as a consequence, q-characters now constitute some of the most efficient tools in the study of finite dimensional modules over quantum affine algebras. An important gap in our understanding of these objects remains, however, which q-characters alone cannot fill. This gap is related to the existence of thick U q ( g)-modules, by which we mean modules such that some of their -weight spaces have dimension strictly greater than one. The Heisenberg subalgebra U 0 q ( g) of U q ( g), the quantum affine analogue of the Cartan subalgebra of g, is not necessarily realized semisimply on thick U q ( g)-modules and the actual structure of the latter as U 0 q ( g)-modules is unkown in general -see [YZ12] , though, for a discussion in the case of standard U q ( sl 2 )-modules. It is this structure that we investigate in the present paper, for every simply laced g.
In [Nak01a], Nakajima gave a K-theoretical construction of quantum affine algebras of simply laced type and of their standard and simple modules. His constructions rely on quiver varieties and generalize previous similar constructions by Ginzburg and Vasserot in type a, based on Springer resolutions of partial flag varieties [GV93], [Vas98] . In that context, it is natural to define combinatorial objects refining q-characters, the so-called q, t-characters. Following [Nak01c], [Nak04], we define the q, t-character of any given standard module M (P), P ∈ C[X]
where the sum runs over the connected components L ρ of the generalized Springer fibre L -see Section 3 for definitions -P(L ρ , t) is the Poincaré polynomial of L ρ , i.e.,
and m ρ is a monomial in the q-character χ q,1 (M (P)), associated with a given -weight of M (P). Perhaps the most impressive application of the theory of q, tcharacters is a Kazhdan-Lusztig type result, allowing one to compute the coefficients involved in the change of basis from standard to simple U q ( g)-modules in the Grothendieck ring of the category of finite dimensional U q ( g)-modules [Nak01c], [Nak04]. As a corollary, Nakajima gave a modified version of the Frenkel-Mukhin algorithm which virtually allows one to determine the q, t-character of any finite dimensional simple U q ( g)-module [Nak01c]. Independently of those powerful results, Nakajima conjectured in [Nak01c] that the t-dependence of q, t-characters should be related to the natural Jordan filtration of -weight spaces by the Heisenberg subalgebra U 0 q ( g) of U q ( g). To be more precise, let (k ± i,±m ) i∈I;m∈N denote the generators of U 0 q ( g) giving rise to theweight space decomposition V = ρ V ρ of any finite dimensional type 1 U ε ( g)-modules V with ε ∈ C * and define, for all ρ, the filtration {0} = F −1 V ρ ⊆ F 0 V ρ ⊆ F 1 V ρ ⊆ · · · , where, for all k ∈ N,
